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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a transmitter-receiver. It is related with 
the bidirectional wireless transmitter-receiver which performs a mutual communication 
link by the half duplex by single-line especially. 
[0002] 

[Description of the Prior Art] There are a foil duplex transmission and half duplex as a 
correspondence procedure for making it transmit and receive among each 
Communication Bureau. A foil duplex transmission performs bidirectional transmission 
and reception in parallel among each Communication Bureau using two channels. Half 
duplex makes two-way communication possible by communicating by turns by the single 
channel. Since the number of selector channels becomes two channels and the former foil 
duplex transmission occupies a twice [ half duplex ] as many channel as this, it is 
disadvantageous in respect of a deployment of a frequency. 

[0003] however, carry out for performing two-way communication by the foil duplex 
transmission — carry out for performing two-way communication by half duplex — two 
lines, a sending circuit and a receiving circuit, are needed according to an individual for 
every Communication Bureau. For this reason, if it was in the former, the circuit 
magnitude of a transmitter-receiver became large and the miniaturization of a transmitter- 
receiver was barred. 

[0004] Furthermore, in half duplex, since it has the composition of changing a sending 
circuit and a receiving circuit by turns at the predetermined spacing, and employing them, 
at the time of the change of a send action and reception actuation, the setup time until a 
sending circuit or a receiving circuit carries out normal actuation is needed, and there is a 
fault that a response worsens. Moreover, when it is made to energize to a sending circuit 
and a receiving circuit respectively also at the time of standby for the improvement in a 
response, power will always be supplied to two lines, a sending circuit and a receiving 
circuit, and there is a problem that power consumption becomes large. 
[0005] 

[Problem(s) to be Solved by the Invention] The place which it is made in order that this 
invention may solve an above-mentioned technical issue point, and is made into the 
object is by giving a transmitting function to a receiving circuit to enable the 
miniaturization of a transmitter-receiver, power-saving, and a high-speed change. 
[0006] 

[Description of the Invention] A super-regenerative reception means by which a 
transmitter-receiver according to claim 1 has a high frequency oscillator circuit and a 
quenching oscillator circuit, The quenching oscillation control means which controls ON 
of an oscillation of said quenching oscillator circuit, and OFF, A modulation means to 
modulate the signal of the predetermined frequency generated by said RF oscillator 
circuit, Have the antenna which transmits and receives a signal and said quenching 
oscillation control means is made to perform the quenching oscillation of said quenching 
oscillator circuit. While restoring to the modulated wave received with said antenna by 
that cause with said super-regenerative reception means and stopping the quenching 
oscillation of said quenching oscillator circuit by said quenching oscillation control 



means The signal of the predetermined frequency which said RF oscillator circuit 
generates with said modulation means is modulated, and it is characterized by this 
transmitting a modulated wave from said antenna. 

[0007] The transmitter-receiver of this invention carries out reception actuation by the 
super-regenerative reception circuit which consists of a high frequency oscillator circuit 
and a quenching oscillator circuit at the time of reception, stops a quenching oscillation at 
the time of transmission, and carries out a send action by the high frequency oscillator 
circuit and the modulation circuit. Therefore, a RF oscillator circuit can be made to be 
able to share in a transceiver function, and circuit magnitude of a transmitter-receiver can 
be made small. 

[0008] Moreover, since a RF oscillator circuit is always in operating state at the time of 
reception at the time of transmission, it can shorten substantially stability time amount [ 
required at the time of a transmission-and-reception change ] of operation, and can raise 
the response of transmission and reception. Furthermore, since a transceiver function is 
shared and the RF oscillator circuit is always made into operating state, the dark current 
at the time of standby and the rush current at the time of a transmission-and-reception 
change are lost, and power-saving can be attained. Therefore, in dc-battery actuation, a 
cell can be life[ super-]-ized. 

[0009] Moreover, since the high frequency oscillator circuit is always maintained at 
operating state, nonstandard components, such as a high frequency switch, are not needed 
for the change of transmission and reception, but a transceiver change is attained easily. 
[0010] Therefore, according to the transmitter-receiver of this invention, the optimal 
bidirectional radio communication equipment for the application of a pocket device can 
be offered. 

fOOW ] A transmitter-receiver according to claim 2 a RF oscillator circuit and said RF 
oscillator circuit Moreover, ON and the RF oscillation control means which carries out 
off control, It has the antenna which transmits and receives a signal. At the time of 
reception actuation Carry out the quenching oscillation of said high frequency oscillation 
control means, and it restores to the modulated wave received with said antenna by that 
cause by said high frequency oscillator circuit and said high frequency oscillation control 
means. Moreover, at the time of a send action, the signal of the predetermined frequency 
which is made to carry out modulation actuation of said RF oscillation control means, 
and said RF oscillator circuit generates is modulated, and it is characterized by this 
transmitting a modulated wave from said antenna. 

,(^^2] In the transmitter-receiver according to claim 2, the same function as the 
transmitter-receiver indicated to claim 1 is realized by changing a high frequency 
oscillator circuit to ON, and changing the high frequency oscillator circuit which carries 
out off control to a quenching oscillation and modulation actuation. Therefore, even if it 
is in the transmitter-receiver of claim 2, the effectiveness which can shorten substantially 
the stability time amount of operation at the time of the transmission-and-reception 
change which can qiake circuit magnitude of a transmitter-receiver small, and can raise 
the response of transmission and reception by sharing of a RF oscillator circuit that 
power-saving can be attained is done so. 

[001 3 ^Therefore, according to the transmitter-receiver of this invention, the optimal 
bidirectional radio communication equipment for the application of a pocket device can 
be offered. 



[0014] 

[Embodiment of the Invention] Drawing 1 is the block diagram showing the 
configuration of the transmitter-receiver 1 by 1 operation gestalt of this invention, and 
shows the bidirectional wireless transmitter-receiver by ASK (amplitude deviation 
modulation). This transmitter-receiver 1 is equipped with the self-excitation type super- 
regenerative reception circuit 4 which consists of an RF oscillator circuit 2 and a 
quenching oscillator circuit 3, the modulation circuit 6 which becomes irregular by 
controlling the RF oscillator circuit 2 for the quenching oscillator circuit 3 at ON, the 
quenching oscillation control circuit 5 which carries out off control, and the time of 
transmission, the low pass filter (low pass filter) 7, and the antenna 8 which transmits and 
receives a signal. Here, the RF oscillator circuit 2 is set up so that it may oscillate on the 
frequency which aligns with the carrier wave (subcarrier) of an input signal. The 
quenching oscillator circuit 3 operates so that the oscillation standup of the RF oscillator 
circuit 2 may be controlled. The quenching oscillation control circuit 5 changes circuit 
conditions by bias resistance, and controls the existence of a quenching oscillation. A 
modulation circuit 6 carries out adjustable [ of the condition of RF oscillator circuit ] 
according to transmit data, and performs modulation actuation. Moreover, although the 
antenna 8 uses the thing of transmission-and-reception common use, even if the object for 
transmission and the thing for reception are separate, it does not interfere. 
[0015] First, reception actuation of this transmitter-receiver 1 is explained using drawing 
2 (a), (b), and (c). The signal wave form of the input signal which drawing 2 (a) is caught 
with an antenna 8, and is inputted into the RF oscillator circuit 2 is shown, drawing 2 (b) 
shows the signal wave form at the time of the input signal of drawing 2 (a) inputted into 
the RF oscillator circuit 2 being outputted from the RF oscillator circuit 2, and drawing 2 
(c) shows the wave after passing a low pass filter 7 further. 

[0016] At the time of reception actuation, the quenching oscillation control circuit 5 is 
operating the quenching oscillator circuit 3, and a modulation circuit 6 has it in a idle 
state of operation. Now, the input signal [ as / in the period Tl of drawing 2 (a) ] received 
with the antenna 8 is the part of the amplitude 0 (code "0"), and suppose that the carrier 
wave is not inputted into the RF oscillator circuit 2 from an antenna 8. In this case, before 
RF oscillation fully rises in the RF oscillator circuit 2, RF oscillation is stopped by the 
quenching oscillation of the quenching oscillator circuit 3, and the next RF oscillation 
begins by it. For this reason, the signal outputted from the RF oscillator circuit 2 turns 
into a signal of the small amplitude as shown in drawing 2 (b), and a detection output 
serves as level "0" by passing a low pass filter 7. 

[0017] on the other hand, it has the amplitude with the input signal [ as / in the period T2 
of drawing 2 (a) ] which was caught with the antenna 8 and inputted into the RF 
oscillator circuit 2 - **** (code 11 1") - [ drawing 2 (b)] to which RF oscillation starts 
quickly by the carrier wave in the RF oscillator circuit 2. If it lets RF oscillation signal 
generated in the RF oscillator circuit 2 pass to a low pass filter 7, as shown in drawing 2 
(c), a detection output will serve as level 11 1." 

[0018] Thus, in this transmitter-receiver 1, a detection output is obtained from an antenna 
8 by letting start change of RF oscillation by the existence of the carrier wave (input 
signal) inputted into the RF oscillator circuit 2 pass to a low pass filter 7, and it outputs as 
received data which restored to this. 

[0019] Next, the send action of a transmitter-receiver 1 is explained. At the time of a send 



action, the quenching oscillation control circuit 5 is stopping the quenching oscillator 
circuit 3. a modulation circuit 6 is boiled according to " 1 " of the inputted transmit data 
(digital signal), and "0", and turns on and turns off the RF oscillator circuit 2, and the 
ASK modulated wave form of the carrier wave generated in the RF oscillator circuit 2 is 
acquired. The sending signal of this modulated wave form is emitted to space by the 
antenna 8. 

[0020] An example of the concrete configuration of the bidirectional transmitter-receiver 
1 of such an ASK modulation technique is shown in drawing 3 . The resonance circuit 
LC where the RF oscillator circuit 2 consists of the inductor L20 and capacitor C20 
which were connected to the collector of a transistor TR20 and a transistor TR20 The 
capacitor C21 connected between the collector emitters of a transistor TR20, It is based 
on the deformation Colpitts oscillator circuit which consisted of capacitors C22 
connected between the emitter bases of a transistor TR20. The electrical potential 
difference which pressured partially the upside electrical potential difference of a 
resonance circuit LC by the partial pressure resistance R20 and R21 is impressed to the 
base of a transistor TR20. A capacitor C23 is connected between the signal input side of a 
resonance circuit LC, and a gland, the capacitor C24 is connected between the base of a 
transistor TR20, and a gland, and the collector of a transistor TR20 is connected to the 
antenna 8. The quenching oscillator circuit 3 consists of loosening-and-tightening 
oscillator circuits which consist of the resistance R30 and the capacitor C30 which 
connected by making it juxtaposition between the transistor TR20 of the RF oscillator 
circuit 2 and common use, the emitter of a transistor TR20, and the gland. The quenching 
oscillation control circuit 5 consists of a digital transistor circuit which consists of the 
resistance R50 and base resistance R51 which were connected between a transistor TR50 
and its emitter base, and resistance R52 of the high resistance prepared in the output 
section. The control signal of the quenching oscillation control circuit 5 is inputted into 
the input terminal J5 located in the end of base resistance R51, and the outgoing end is 
connected to the resonance circuit LC of the RF oscillator circuit 2. Moreover, the 
modulation circuit 6 consists of a digital transistor circuit which consists of the resistance 
R60 and base resistance R61 which were connected between a transistor TR60 and its 
emitter base, and resistance R62 of the low resistance prepared in the output section. 
Transmit data is inputted into the input terminal J6 located in the end of base resistance 
R61, and the outgoing end is connected to the resonance circuit LC of the RF oscillator 
circuit 2. Therefore, although it has the circuitry with same quenching oscillation control 
circuit 5 and modulation circuit 6, the low resistance R62 is used for the output section in 
the modulation circuit 6 to using the high resistance R52 for the output section in the 
quenching oscillation control circuit 5. A low pass filter 7 makes L form connection of 
resistance R70 and the capacitor C70, and is constituted, the input section of a low pass 
filter 7 is connected to the resonance circuit LC of the RF oscillator circuit 2, and the 
received data to which it restored are taken out from an output terminal J7. 
[0021] When the circuit actuation at the time of reception actuation of this transmitter- 
receiver 1 is explained, it is as stating below. At the time of reception actuation, an input 
terminal J5 is set as a low level, a transistor TR50 is turned on, and the quenching 
oscillation control circuit 5 supplies a power source VDD to the RF oscillator circuit 2 
and the quenching oscillator circuit 3. An input terminal J6 is set up high-level, a 
transistor TR60 becomes off, and a modulation circuit 6 suspends modulation actuation. 



A detection output (received data) is obtained by letting the oscillation wave of the RF 
oscillator circuit 2 which changed with the input signals which superregenerative 
detection was performed by the RF oscillator circuit 2 and the quenching oscillator circuit 
3, and received with the antenna 8 by them by this pass to a low pass filter 7. 
[0022] Moreover, at the time of a send action, the terminal J5 of the quenching oscillation 
control circuit 5 is set as reverse high-level, and a transistor TR50 is turned OFF. On the 
other hand, although a modulation circuit 6 supplies a power source VDD to the RF 
oscillator circuit 2 and the quenching oscillator circuit 3 by inputting transmit data 
(negative logic) from a terminal J6, since resistance R62 is low resistance, the amount of 
feedback to a transistor TR20 decreases substantially except the resonance frequency 
decided with an inductor L20 and a capacitor C20. A quenching oscillation stops as the 
result, off control is carried out and ON and the sending signal by which the ASK 
modulation was carried out are sent out only for the RF oscillator circuit 2 by the sending 
signal from an antenna 8. 

[0023] According to the transmitter-receiver 1 of such a configuration, since the RF 
oscillator circuit 2 can be shared in a transceiver function, the circuit of a transmitter- 
receiver 1 can be miniaturized. Moreover, since the transceiver circuit is shared and the 
RF oscillator circuit 2 is always in operating state, the setup time after a transceiver 
change can be shortened and a response also improves. Furthermore, since the dark 
current at the time of standby actuation becomes unnecessary and the rush current at the 
time of a transceiver change can also be reduced by sharing of a transceiver circuit, 
power-saving of a transmitter-receiver 1 can be attained, moreover, it has come out to 
also perform the change of a transceiver circuit, without using components with a special 
high frequency switch etc. 

[0024] (2nd operation gestalt) Drawing 4 is the circuit diagram showing concretely the 
transmitter-receiver 1 1 by another operation gestalt of this invention, and uses the 
separate excitation type super-regenerative reception circuit 4 which controls the RF 
oscillator circuit 2 by external quenching oscillation. Since it is the same as the block 
diagram of drawing 1 if the transmitter-receiver 1 1 of this operation gestalt also expresses 
with a block diagram, it explains according to the concrete circuit diagram of drawing 4 . 
[0025] The resonance circuit LC where the RF oscillator circuit 2 consists of the inductor 
L20 and capacitor C20 which were connected to the collector of a transistor TR20 and a 
transistor TR20 The capacitor C21 connected between the collector emitters of a 
transistor TR20, It is based on the deformation Colpitts oscillator circuit which consisted 
of capacitors C22 connected between the emitter bases of a transistor TR20. Emitter 
resistance R22 is connected with the emitter of a transistor TR20 between glands. The 
electrical potential difference which pressured partially the upside electrical potential 
difference of a resonance circuit LC by the partial pressure resistance R20 and R21 is 
impressed to the base of a transistor TR20. A capacitor C23 is connected between the 
signal input side of a resonance circuit LC, and a gland, the capacitor C24 is connected 
between the base of a transistor TR20, and a gland, and the collector of a transistor TR20 
is connected to the antenna 8. 

[0026] The quenching oscillator circuit 3 controls the RF oscillator circuit 2 from the 
exterior, with this operation gestalt, it realizes using the integrated circuit IC 12 for an 
oscillation, and that output is connected to the input section (resonance circuit LC) of the 
RF oscillator circuit 2. Moreover, the quenching oscillation control circuit 5 consists of 



digital transistor circuits which consist of the resistance R50 and base resistance R51 
which were connected between a transistor TR50 and its emitter base. The control signal 
of the quenching oscillation control circuit 5 is inputted into the input terminal J5 located 
in the end of base resistance R5 1 , and the outgoing end (collector of a transistor TR50) is 
directly connected to it in the quenching oscillator circuit 3. Moreover, the modulation 
circuit 6 consists of a digital transistor circuit which consists of the resistance R60 and 
base resistance R61 which were connected between a transistor TR60 and its emitter 
base, and resistance R63 of the output section. Transmit data is inputted into the input 
terminal J6 of the end of base resistance R61, and the outgoing end is connected to the 
resonance circuit LC of the RF oscillator circuit 2. A low pass filter 7 makes L form 
connection of resistance R70 and the capacitor C70, and is constituted, the input section 
of a low pass filter 7 is connected to the resonance circuit LC of the RF oscillator circuit 
2, and the received data to which it restored are taken out from an output terminal J7. 
[0027] First, reception actuation of this transmitter-receiver 1 1 is explained. The 
quenching oscillation control circuit 5 is set as a low level in an input terminal J5 at the 
time of reception actuation, a transistor TR50 is turned on, and it supplies a power source 
VDD to the quenching oscillator circuit 3, and performs quenching control of the RF 
oscillator circuit 2. An input terminal J6 is set up high-level, a transistor TR60 becomes 
off, and a modulation circuit 6 suspends modulation actuation. Thereby, 
superregenerative detection is performed by the RF oscillator circuit 2 and the quenching 
oscillator circuit 3, and the received data detected by letting the oscillation wave of the 
RF oscillator circuit 2 which changed with the input signals which received with the 
antenna 8 pass to a low pass filter 7 are obtained. 

[0028] Moreover, at the time of a send action, the input terminal J5 of the quenching 
oscillation control circuit 5 is set as reverse high-level, a transistor TR50 is turned OFF, 
and a halt of the quenching oscillator circuit 3 of operation is carried out. On the other 
hand, the RF oscillator circuit 2 is sent out, by inputting transmit data (negative logic) 
from an input terminal J6, off control is carried out and, as for a modulation circuit 6, ON 
and the sending signal by which the ASK modulation was carried out are sent out by the 
sending signal from an antenna 8. 

[0029] Therefore, the same operation effectiveness as the 1st operation gestalt which 
used the self-excitation type super-regenerative reception circuit can be done so in this 
way also with the operation gestalt using a separate excitation type super-regenerative 
reception circuit. 

[0030] (3rd operation gestalt) Drawing 5 is the concrete circuit diagram showing the 
bidirectional wireless transmitter-receiver 21 by still more nearly another operation 
gestalt of this invention. In this transmitter-receiver 21, at the time of reception actuation, 
RF oscillation control circuit 22 carries out superregenerative detection of the RF 
oscillator circuit 2 in operating as a quenching oscillator circuit 3 by the quenching 
oscillator circuit 3 and the modulation circuit 6 being constituted by ON and RF 
oscillation control circuit 22 which carries out off control, and RF oscillation control 
circuit 22 operates as a modulation circuit 6 at the time of a send action. This operation 
gestalt is explained according to the concrete circuit diagram of drawing 5 . Although RF 
oscillation control circuit 22 is constituted from drawing 5 by the microprocessor (CPU), 
it does not interfere, even if constituted by IC and the discrete line component. 
[003 1] The resonance circuit LC where the RF oscillator circuit 2 consists of the inductor 



L20 and capacitor C20 which were connected to the collector of a transistor TR20 and a 
transistor TR20 The capacitor C21 connected between the collector emitters of a 
transistor TR20, It is based on the deformation Colpitts oscillator circuit which consisted 
of capacitors C22 connected between the emitter bases of a transistor TR20. Emitter 
resistance R22 is connected with the emitter of a transistor TR20 between glands. The 
electrical potential difference which pressured partially the upside electrical potential 
difference of a resonance circuit LC by the partial pressure resistance R20 and R21 is 
impressed to the base of a transistor TR20. A capacitor C23 is connected between the 
signal input side of a resonance circuit LC, and a gland, the capacitor C24 is connected 
between the base of a transistor TR20, and a gland, and the collector of a transistor TR20 
is connected to the antenna 8. Moreover, the quenching oscillator circuit 3 and the 
modulation circuit 6 consist of RF oscillation control circuits 22 which consist of one 
CPU. A low pass filter 7 makes L form connection of resistance R70 and the capacitor 
C70, and is constituted, the input section of a low pass filter 7 is connected to the 
resonance circuit LC of the RF oscillator circuit 2, and the received data to which it 
restored are taken out from an output terminal J7. 

[0032] First, the circuit actuation at the time of reception actuation is explained. RF 
oscillation control circuit 22 operates as a quenching oscillator circuit 3 at the time of 
reception actuation, outputs a quenching oscillation wave to the RF oscillator circuit 2 to 
it, and carries out quenching control of the RF oscillator circuit 2 at it. Superregenerative 
detection of the input signal which was caught with the antenna 8 by this and inputted 
into the RF oscillator circuit 2 is performed, and received data (detection output) are 
obtained by letting the oscillation wave which changed with input signals pass to a low 
pass filter 7. 

[0033] Moreover, at the time of a send action, RF oscillation control circuit 22 operates 
as a modulation circuit 6. At the time of a send action, RF oscillation control circuit 22 
outputs transmit data to the RF oscillator circuit 2, and carries out the ASK modulation of 
the sending signal for the RF oscillator circuit 2 ON and by carrying out off control, and 
the sending signal by which the ASK modulation was carried out is sent out from an 
antenna 8. 

[0034] (4th operation gestalt) D rawin g 6 is the concrete circuit diagram of the 
transmitter-receiver 3 1 by still more nearly another operation gestalt of this invention, 
and shows the bidirectional transmitter-receiver of the FSK (frequency shift transmission) 
method using the self-excitation type super-regenerative reception circuit 4. In this 
transmitter-receiver 31, since the configuration of the RF oscillator circuit 2, the 
quenching oscillator circuit 3, the quenching oscillation control circuit 5, and a low pass 
filter 7 is the same as that of what was shown in drawing 3 , it omits explanation. It is 
constituted by D/A converter (digital to analog converter) 32, and a modulation circuit 6 
carries out potential control of the RF oscillator circuit 2 by outputting the voltage signal 
of VI and V2 (VKV2) to the RF oscillator circuit 2 according to "0" and 1 " code of 
transmit data at the time of a send action, and by changing parasitic capacitance, a 
modulation circuit 6 changes an oscillation frequency to Fl and F2, and performs, the 
FSK modulation. If two kinds of potentials VI and V2 join the RF oscillator circuit 2, 
when the oscillating condition by the Vcb-Cob property of a transistor TR20 changes, a 
frequency will change and the FSK modulation of the sending signal will be carried out. 
In this way, the sending signal by which the FSK modulation was carried out is sent out 



from an antenna 8. 

[0035] Moreover, since the super-regenerative reception circuit 4 is a detector circuit in 
which the FSK reception is possible from the first, it can also receive and detect this 
transmitter-receiver 3 1 for the FSK modulating signal. That is, since electrical-potential- 
difference change deltaV=V2-Vl will appear in a reception output as shown in drawing 8 
R> 8 if it has the frequency 1 receiving property as shown in drawing 7 and received 
frequency changes, the super-regenerative reception circuit 4 can receive and detect the 
FSK signal. 

[0036] Drawing 9 is the concrete circuit diagram showing the bidirectional wireless 
transmitter-receiver 41 of the FSK modulation technique which used the separate 
excitation type super-regenerative reception circuit. It has the same configuration as the 
transmitter-receiver 1 1 which used the separate excitation type playback receiving circuit 
of drawing 4 R> 4 except modulation circuit 6, and this transmitter-receiver 4 1 
constitutes a modulation circuit 6 with D/A converter 32 as well as the modulation circuit 
6 of the transmitter-receiver 3 1 shown in drawing 6 , according to the same operation, it 
carries out the FSK modulation of the sending signal, and carries out FSK detection of 
the input signal. 

[0037] (Application of a transmitter-receiver) Although the transmitter-receiver of this 
invention has various applicable fields, it explains some of them below. Drawing 10 - 
drawing 12 show the wireless door-lock equipment of the car 5 1 which used the 
transmitter-receiver of this invention. As shown in drawing 10 , this transmits a wireless 
sending signal to the controller (henceforth a slave station) 53 carried in the car 51 from 
the controller 52 by the side of actuation (henceforth a master station), and as it makes 
the door of a car 5 1 lock or unlock, it is giving the response acknowledgement function 
between the master station 52 and the slave station 53 with the control signal outputted 
from a slave station 53 . 

[0038] The master station 52 is equipped with the transmitter-receiver 59 concerning the 
annunciators 56, such as a lamp the locking switch 54, the release switch 55, and for a 
response check, and a buzzer, arithmetic and program control 57, storage 58, and this 
invention as shown in drawing 1 1 . If a deer is carried out and the locking switch 54 or 
the release switch 55 is operated by the operator, the locking instruction or release 
instruction by the switches 54 and 55 will be transmitted to arithmetic and program 
control 57. The arithmetic and program control 57 which received the instruction calls the 
command code according to the content of the instruction, and the ID code which 
performs discernment of a master station 52 from storage 58, and generates the sending 
signal incorporating these two codes. The transmitter-receiver 59 when the locking 
switch 54 or the release switch 55 is operated is controlled to work as a sending circuit 
with arithmetic and program control 57. And this sending signal is modulated to a RF 
signal with a transmitter-receiver 59, and it emanates to space from an antenna 8. 
[0039] The slave station 53 carried in the car 51 is equipped with locking or the actuator 
63 for carrying out release for the transmitter-receiver 60 concerning this invention, 
arithmetic and program control 61, a store 62, and door-lock equipment, as shown in 
drawing 12 . The transmitter-receiver 60 is controlled in the usual standby condition to 
work as a receiving circuit with arithmetic and program control 61. The sending signal 
sent to the slave station 53 from the master station 52 is caught by space propagation with 
the antenna 8 of a slave station 53, and command code and an ID code are detected with a 



transmitter-receiver 60. The comparison test of the detected code is carried out to the 
code in storage 62 with arithmetic and program control 61 . When an ED code is in 
agreement here, arithmetic and program control 61 outputs the control signal according to 
the content of command code to an actuator 63, it responds to command code and the 
door of a car 5 1 is made it to lock or unlock. 

[0040] Subsequently, if a door checks locking or that release has been carried out as a 
command, the arithmetic and program control 61 of a slave station 53 outputs the 
acknowledge signal which controlled to commit a transmitter-receiver 60 as a sending 
circuit, and contained the cryptographic key (it may be the same as an ID code, and you 
may differ), will transmit the acknowledge signal modulated with the transmitter-receiver 
60 from an antenna 8, and will answer. 

[0041] It is controlled so that a transmitter-receiver 59 works as a receiving circuit with 
arithmetic and program control 57 immediately after operating the locking switch 54 or 
the release switch 55, and on the other hand sending out a sending signal from an antenna 
8 in a master station 52. Therefore, if an acknowledge signal is sent from a slave station 
53, a reply signal will be caught with the antenna 8 of a master station 52, and will be 
detected by the transmitter-receiver 59. If the arithmetic and program control 57 of a 
master station 52 carries out comparison collating of the detected acknowledge signal 
with the cryptographic key information in storage 58 and its code corresponds, the 
information told by the acknowledge signal will be transmitted to an operator with the 
annunciators 56, such as a lamp and a buzzer. 

[0042] Thus, improvement in a high-speed response and crime prevention nature can be 
aimed at by using the transmitter-receivers 59 and 60 of this invention for wireless door- 
lock equipment, and including cryptographic key information in a reply signal further. 
[0043] (The 2nd application) It is another application of the transmitter-receiver of this 
invention which is shown in drawing 13 - drawing 15 , and it is wireless engine starter 
equipment of a car 71. This gives the response acknowledgement function which returns 
a reply signal including the information which shows the condition of an engine or a 
change gear to a master station 72 from the slave station 73 in which it was carried by the 
car 71 in the wireless engine starter equipment which carries out remote control of start 
up and a halt of the engine of a car 71 by the wireless sending signal from the master 
station 72 which is an actuation side, as shown in drawing 13 . 

[0044] The master station 72 is equipped with the transmitter-receiver 79 concerning the 
annunciators 76, such as a lamp the engine start switch 74, the engine-stop switch 75, and 
for a response check, and a buzzer, arithmetic and program control 77, storage 78, and 
this invention as shown in drawing 14 . If a deer is carried out and the engine start switch 
74 or the engine-stop switch 75 is operated by the operator, the engine start instruction or 
engine-stop instruction by the switches 74 and 75 will be transmitted to arithmetic and 
program control 77. The arithmetic and program control 77 which received the 
instruction calls the command code according to the content of the instruction, and the ID 
code which performs discernment of a master station 72 from storage 78, and generates 
the sending signal incorporating these two codes. In the master station 72 which had the 
engine start switch 74 or the engine-stop switch 75 operated, the transmitter-receiver 79 
is controlled by arithmetic and program control 77 to work as a sending circuit. And this 
sending signal is modulated to a RF signal with a transmitter-receiver 79, and it emanates 
to space from an antenna 8. In the master station 72 which the engine start switch 74 or 



the engine-stop switch 75 was operated, and sent out the sending signal from the antenna 
8, it changes so that a transmitter-receiver 79 may work as a receiving circuit with 
arithmetic and program control 77. 

[0045] On the other hand, the slave station 73 carried in the car 71 is equipped with the 
transmitter-receiver 80 concerning this invention, arithmetic and program control 81, the 
store 82, a starter 84 and a fuel supply system 85, and the engine control system 83 that 
controls ignition 86 grade as shown in drawing 15 . In the usual standby condition, it is 
controlled by the slave station 73 so that a transmitter-receiver 80 works as a receiving 
circuit with arithmetic and program control 81. The sending signal sent to the slave 
station 73 from the master station 72 is caught by space propagation with the antenna 8 of 
a slave station 73, and the recovery of command code and an ID code is performed with a 
transmitter-receiver 80. The comparison test of the code to which it restored is carried out 
to the code in storage 82 with arithmetic and program control 8 1 . When an ID code is in 
agreement here, arithmetic and program control 81 outputs the control signal according to 
the content of command code to an engine control system 83, and makes a starter 84, a 
fuel supply system 85, and ignition 86 grade control according to command code. 
[0046] Subsequently, arithmetic and program control 81 detects that engine start up or an 
engine shutdown was successful or that one of actuation went wrong by failure of an 
engine and a change gear. Subsequently, change arithmetic and program control 81 so 
that a transmitter-receiver 80 may be committed as a sending circuit, and it makes a reply 
signal including the information which shows a success or failure in control action output 
from a transmitter-receiver 80, and answers by sending out a reply signal through an 
antenna 8. 

[0047] If this reply signal is received by the master station 72, it will know that the 
arithmetic and program control 79 of a master station 72 cannot put an engine into 
operation based on the information included in the reply signal because of failure of 
having succeeded in engine start up or an engine shutdown or an engine, or a change gear 
etc., and a flash condition of a lamp, a difference in the tone of the sound of a buzzer, etc. 
in an annunciator 76 will report this. 

[0048] Thus, when it fails by adopting the transmitter-receivers 79 and 80 of this 
invention as wireless engine starter equipment, and including failure information etc. in a 
reply signal further, what is depended on failure of transmission and reception, and the 
thing to depend on engine failure can be reported to an operator. Moreover, if the 
transmitter-receivers 79 and 80 of this invention are used for wireless engine starter 
equipment, since a master station 72 can be miniaturized, the portability of a master 
station 72 improves. Moreover, if the transmitter-receivers 79 and 80 of this invention are 
used, since power consumption can be made small, the cell of a master station 72 can be 
made to be able to withstand long use, changing-battery frequency can be reduced, and 
consumption of a mounted dc-battery can be reduced even in a slave station 73. 
Furthermore, since the condition of a car 71 can be checked in the master station 72 
(annunciator 76) at hand, the soundness and the safety of actuation increase and the 
insecurity of the operator whether the engine has started actually can be swept away. 
[0049] (The 3rd application) Drawing 16 - drawing 18 are still more nearly another 
applications, and show wireless garage door opening close equipment. This gives a 
response acknowledgement function to the wireless garage door opening close equipment 
which opens and closes the door (shutter) 92 of a garage 91 by the wireless sending 



signal from the master station 93 which is an actuation side, as shown in drawing 16 . 
[0050] The master station 93 is equipped with the transmitter-receiver 100 concerning the 
annunciators 97, such as a lamp the door Kaisei switch 95, the door closing switch 96, 
and for a response check, and a buzzer, arithmetic and program control 98, storage 99, 
and this invention as shown in drawing 17 . If a deer is carried out and the door Kaisei 
switch 95 or the door closing switch 96 is operated by the operator, the door Kaisei 
instruction or door closing instruction by the switches 95 and 96 will be transmitted to 
arithmetic and program control 98. The arithmetic and program control 98 which 
received the instruction calls the command code according to the content of the 
instruction, and the ID code which performs discernment of a master station 93 from 
storage 99, and generates the sending signal incorporating these two codes. If the door 
Kaisei switch 95 or the door closing switch 96 is operated, arithmetic and program 
control 98 will be controlled to commit a transmitter-receiver 100 as a sending circuit. 
And this sending signal is modulated to a RF signal with a transmitter-receiver 100, and it 
emanates to space from an antenna 8. In the master station 93 which the door Kaisei 
switch 95 or the door closing switch 96 was operated, and sent out the sending signal 
from the antenna 8, it changes so that a transmitter-receiver 100 may work as a receiving 
circuit with arithmetic and program control 98. 

[0051] On the other hand, the slave station 94 installed in the garage 91 is equipped with 
Kaisei or the motor 104 for making it close for the transmitter-receiver 101 concerning 
this invention, arithmetic and program control 102, the store 103, and the garage door 92, 
as shown in drawing 18 . Moreover, the transmitter-receiver 101 is controlled by the 
slave station 94 in a standby condition to work as a receiving circuit with arithmetic and 
program control 102. The sending signal sent to the slave station 94 from the master 
station 93 is caught by space propagation with the antenna 8 of a slave station 94, and 
detection of command code and an ID code is performed with a transmitter-receiver 101. 
The comparison test of the detected code is carried out to the code in storage 103 with 
arithmetic and program control 102. If an ID code is in agreement here, arithmetic and 
program control 102 will output the control signal according to the content of command 
code to a motor 104, and will open or close the garage door 92 according to command 
code. 

[0052] Subsequently, if a door checks locking or that release has been carried out as a 
command, will change arithmetic and program control 102 so that a transmitter-receiver 
101 may be committed as a sending circuit, and it will make a reply signal including the 
information showing the condition of the garage door 92, or cryptographic key 
information output from a transmitter-receiver 101, and will transmit a reply signal to a 
master station 93 through an antenna 8. 

[0053] An annunciator 97 reports a master station 93 collating cryptographic key 
information, if a reply signal is received immediately after sending a sending signal, and 
the garage door 92 opening it based on the information about the condition of the garage 
door 92 contained in a reply signal when cryptographic key information is in agreement, 
or having closed it. 

[0054] Thus, the effectiveness of improvement in a high-speed response and crime 
prevention nature can be acquired by adopting the transmitter-receivers 100 and 101 of 
this invention as wireless garage door opening close equipment, and including 
cryptographic key information in a reply signal further. Moreover, since a master station 



93 can be miniaturized by using the transmitter-receivers 100 and 101 of this invention, 
the portability of the master station 93 which is an actuation side improves. Moreover, 
since power consumption can be lessened by using the transmitter-receivers 100 and 101 
of this invention, cell consumption of a master station 93 is suppressed, changing-battery 
frequency is lessened, and consumption of a mounted dc-battery can be reduced in a 
slave station 94 side. Furthermore, since the switching condition of a garage 91 can be 
checked in the master station 93 at hand, grasp of the closing motion situation of the 
garage door 92 is attained also in the situation that closing motion of a direct check is 
impossible in night etc. 

[0055] (The 4th application) Drawing 19 - drawing 21 are still more nearly another 
applications, and show the telecontrol system for operating a device by remote control. 
This gives a response acknowledgement function to the telecontrol system for moving the 
devices 111, such as a car in the location left by the wireless sending signal from the 
master station 1 12 which is an actuation side, vertically and horizontally, as shown in 
drawing 19 . 

[0056] The master station 1 12 is equipped with the transmitter-receiver 121 concerning 
the annunciators 118, such as the actuation switch 1 14 of top migration, the actuation 
switch 115 of bottom migration, the actuation switch 1 16 of right translation, the 
actuation switch 117 of left translation, a lamp for a response check, and a buzzer, 
arithmetic and program control 1 19, storage 120, and this invention as shown in drawing 
17 . If a deer is carried out and one actuation switches 1 14-1 17 of vertical and horizontal 
are operated by the operator, the control instruction by the actuation switches 114-117 
will be told to arithmetic and program control 1 19. The arithmetic and program control 
1 19 which received the instruction calls the command code according to the content of 
the instruction, and the ID code which performs discernment of a master station 112 from 
storage 120, and generates the sending signal incorporating these two codes. If one of the 
actuation switches 1 14-1 17 is operated, arithmetic and program control 119 will be 
controlled to commit a transmitter-receiver 121 as a sending circuit. And this sending 
signal is modulated to a RF signal with a transmitter-receiver 121, and it emanates to 
space from an antenna 8. In the master station 112 which one of the actuation switches 
114-117 was operated, and sent out the sending signal from the antenna 8, it changes so 
that a transmitter-receiver 121 may work as a receiving circuit with arithmetic and 
program control 119. 

[0057] On the other hand, the slave station 113 carried in the device 1 1 1 As shown in 
drawing 21 The motor control section 126 for reversing the motor control section 125 for 
rotating the transmitter-receiver 122 concerning this invention, arithmetic and program 
control 123, storage 124, and a motor normally, and moving a device 1 1 1 upwards, and a 
motor, and moving a device 1 1 1 below, and a handle It has the handle control section 128 
for carrying out the RLC of the handle control section 127 for carrying out a RRC and 
moving a device 1 1 1 to the right, and the handle, and moving a device 1 1 1 to the left. 
Moreover, the transmitter-receiver 122 is controlled by the slave station 1 13 in a standby 
condition to work as a receiving circuit with arithmetic and program control 123. The 
sending signal sent to the slave station 113 from the master station 1 12 is caught by space 
propagation with the antenna 8 of a slave station 113, and detection of command code 
and an ID code is performed with a transmitter-receiver 122. The comparison test of the 
detected code is carried out to the code in storage 124 with arithmetic and program 



control 123. If an ED code is in agreement here, arithmetic and program control 213 will 
output the control signal according to the content of command code to the motor control 
sections 125 and 126 or the handle control sections 127 and 128, and will move a device 

1 1 1 vertically and horizontally according to command code. 

[0058] Subsequently, if it checks that the device 1 1 1 has moved as a command, will 
change the arithmetic and program control 123 of a slave station 1 13 so that a 
transmitter-receiver 122 may be committed as a sending circuit, and it will make a reply 
signal including the information showing the migration condition of a device 1 1 1 output 
from a transmitter-receiver 122, and will transmit a reply signal to a master station 1 12 
through an antenna 8. 

[0059] A master station 1 12 will report a decode child and the migration condition of a 
device for the information about the migration condition of the device 1 1 1 contained in a 
reply signal with an annunciator 97, if a reply signal is received immediately after 
sending out a sending signal. 

[0060] Thus, responsibility can be raised by adopting the transmitter-receiver of this 
invention as a telecontrol system, and including cryptographic key information in a reply 
signal further. Furthermore, since a master station 1 12 can be miniaturized by using the 
transmitter-receivers 121 and 122 of this invention, the portability of the master station 

1 12 which is an actuation side can be raised. Moreover, since power consumption can be 
lessened by using the transmitter-receivers 121 and 122 of this invention, cell 
consumption of a master station 1 12 is suppressed and changing-battery frequency can be 
lessened. Furthermore, since the actuation condition of a device 1 1 1 can be checked in 
the master station 1 12 at hand, it can be operated grasping an actuation condition also in 
the situation that the device 1 1 1 used as the object for actuation cannot be seen directly, 
and the soundness and dependability of actuation can be raised. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a transmitter-receiver. It is related with 
the bidirectional wireless transmitter-receiver which performs a mutual communication 
link by the half duplex by single-line especially. 
[0002] 

[Description of the Prior Art] There are a full duplex transmission and half duplex as a 
correspondence procedure for making it transmit and receive among each 
Communication Bureau. A full duplex transmission performs bidirectional transmission 
and reception in parallel among each Communication Bureau using two channels. Half 
duplex makes two-way communication possible by communicating by turns by the single 
channel. Since the number of selector channels becomes two channels and the former foil 
duplex transmission occupies a twice [ half duplex ] as many channel as this, it is 
disadvantageous in respect of a deployment of a frequency. 

[0003] however, carry out for performing two-way communication by the full duplex 
transmission - carry out for performing two-way communication by half duplex — two 
lines, a sending circuit and a receiving circuit, are needed according to an individual for 
every Communication Bureau. For this reason, if it was in the former, the circuit 
magnitude of a transmitter-receiver became large and the miniaturization of a transmitter- 



receiver was barred. 

[0004] Furthermore, in half duplex, since it has the composition of changing a sending 
circuit and a receiving circuit by turns at the predetermined spacing, and employing them, 
at the time of the change of a send action and reception actuation, the setup time until a 
sending circuit or a receiving circuit carries out normal actuation is needed, and there is a 
fault that a response worsens. Moreover, when it is made to energize to a sending circuit 
and a receiving circuit respectively also at the time of standby for the improvement in a 
response, power will always be supplied to two lines, a sending circuit and a receiving 
circuit, and there is a problem that power consumption becomes large. 
[0005] 

[Problem(s) to be Solved by the Invention] The place which it is made in order that this 
invention may solve an above-mentioned technical issue point, and is made into the 
object is by giving a transmitting function to a receiving circuit to enable the 
miniaturization of a transmitter-receiver, power-saving, and a high-speed change. 
[0006] 

[Description of the Invention] A super-regenerative reception means by which a 
transmitter-receiver according to claim 1 has a high frequency oscillator circuit and a 
quenching oscillator circuit, The quenching oscillation control means which controls ON 
of an oscillation of said quenching oscillator circuit, and OFF, A modulation means to 
modulate the signal of the predetermined frequency generated by said RF oscillator 
circuit, Have the antenna which transmits and receives a signal and said quenching 
oscillation control means is made to perform the quenching oscillation of said quenching 
oscillator circuit. While restoring to the modulated wave received with said antenna by 
that cause with said super-regenerative reception means and stopping the quenching 
oscillation of said quenching oscillator circuit by said quenching oscillation control 
means The signal of the predetermined frequency which said RF oscillator circuit 
generates with said modulation means is modulated, and it is characterized by this 
transmitting a modulated wave from said antenna. 

[0007] The transmitter-receiver of this invention carries out reception actuation by the 
super-regenerative reception circuit which consists of a high frequency oscillator circuit 
and a quenching oscillator circuit at the time of reception, stops a quenching oscillation at 
the time of transmission, and carries out a send action by the high frequency oscillator 
circuit and the modulation circuit. Therefore, a RF oscillator circuit can be made to be 
able to share in a transceiver function, and circuit magnitude of a transmitter-receiver can 
be made small. 

[0008] Moreover, since a RF oscillator circuit is always in operating state at the time of 
reception at the time of transmission, it can shorten substantially stability time amount [ 
required at the time of a transmission-and-reception change ] of operation, and can raise 
the response of transmission and reception. Furthermore, since a transceiver function is 
shared and the RF oscillator circuit is always made into operating state, the dark current 
at the time of standby and the rush current at the time of a transmission-and-reception 
change are lost, and power-saving can be attained. Therefore, in dc-battery actuation, a 
cell can be life[ super-]-ized. 

[0009] Moreover, since the high frequency oscillator circuit is always maintained at 
operating state, nonstandard components, such as a high frequency switch, are not needed 
for the change of transmission and reception, but a transceiver change is attained easily. 



[0010] Therefore, according to the transmitter-receiver of this invention, the optimal 
bidirectional radio communication equipment for the application of a pocket device can 
be offered. 

[001 1] A transmitter-receiver according to claim 2 a RF oscillator circuit and said RF 
oscillator circuit Moreover, ON and the RF oscillation control means which carries out 
off control, It has the antenna which transmits and receives a signal. At the time of 
reception actuation Carry out the quenching oscillation of said high frequency oscillation 
control means, and it restores to the modulated wave received with said antenna by that 
cause by said high frequency oscillator circuit and said high frequency oscillation control 
means. Moreover, at the time of a send action, the signal of the predetermined frequency 
which is made to carry out modulation actuation of said RF oscillation control means, 
and said RF oscillator circuit generates is modulated, and it is characterized by this 
transmitting a modulated wave from said antenna. 

[0012] In the transmitter-receiver according to claim 2, the same function as the 
transmitter-receiver indicated to claim 1 is realized by changing a high frequency 
oscillator circuit to ON, and changing the high frequency oscillator circuit which carries 
out off control to a quenching oscillation and modulation actuation. Therefore, even if it 
is in the transmitter-receiver of claim 2, the effectiveness which can shorten substantially 
the stability time amount of operation at the time of the transmission-and-reception 
change which can make circuit magnitude of a transmitter-receiver small, and can raise 
the response of transmission and reception by sharing of a RF oscillator circuit that 
power-saving can be attained is done so. 

[0013] Therefore, according to the transmitter-receiver of this invention, the optimal 
bidirectional radio communication equipment for the application of a pocket device can 
be offered. 
[0014] 

[Embodiment of the Invention] Drawing 1 is the block diagram showing the 
configuration of the transmitter-receiver 1 by 1 operation gestalt of this invention, and 
shows the bidirectional wireless transmitter-receiver by ASK (amplitude deviation 
modulation). This transmitter-receiver 1 is equipped with the self-excitation type super- 
regenerative reception circuit 4 which consists of an RF oscillator circuit 2 and a 
quenching oscillator circuit 3, the modulation circuit 6 which becomes irregular by 
controlling the RF oscillator circuit 2 for the quenching oscillator circuit 3 at ON, the 
quenching oscillation control circuit 5 which carries out off control, and the time of 
transmission, the low pass filter (low pass filter) 7, and the antenna 8 which transmits and 
receives a signal. Here, the RF oscillator circuit 2 is set up so that it may oscillate on the 
frequency which aligns with the carrier wave (subcarrier) of an input signal. The 
quenching oscillator circuit 3 operates so that the oscillation standup of the RF oscillator 
circuit 2 may be controlled. The quenching oscillation control circuit 5 changes circuit 
conditions by bias resistance, and controls the existence of a quenching oscillation. A 
modulation circuit 6 carries out adjustable [ of the condition of RF oscillator circuit ] 
according to transmit data, and performs modulation actuation. Moreover, although the 
antenna 8 uses the thing of transmission-and-reception common use, even if the object for 
transmission and the thing for reception are separate, it does not interfere. 
[0015] First, reception actuation of this transmitter-receiver 1 is explained using drawing 
2 (a), (b), and (c). The signal wave form of the input signal which drawing 2 (a) is caught 



with an antenna 8, and is inputted into the RF oscillator circuit 2 is shown, drawing 2 (b) 
shows the signal wave form at the time of the input signal of drawing 2 (a) inputted into 
the RF oscillator circuit 2 being outputted from the RF oscillator circuit 2, and drawing 2 
(c) shows the wave after passing a low pass filter 7 further. 

[0016] At the time of reception actuation, the quenching oscillation control circuit 5 is 
operating the quenching oscillator circuit 3, and a modulation circuit 6 has it in a idle 
state of operation. Now, the input signal [ as / in the period Tl of drawin g 2 (a) ] received 
with the antenna 8 is the part of the amplitude 0 (code "0"), and suppose that the carrier 
wave is not inputted into the RF oscillator circuit 2 from an antenna 8. In this case, before 
RF oscillation fully rises in the RF oscillator circuit 2, RF oscillation is stopped by the 
quenching oscillation of the quenching oscillator circuit 3, and the next RF oscillation 
begins by it. For this reason, the signal outputted from the RF oscillator circuit 2 turns 
into a signal of the small amplitude as shown in drawing 2 (b), and a detection output 
serves as level "0" by passing a low pass filter 7. 

[0017] on the other hand, it has the amplitude with the input signal [ as / in the period T2 
of drawing 2 (a) ] which was caught with the antenna 8 and inputted into the RF 
oscillator circuit 2 — **** (code "1") - [ drawing 2 (b)] to which RF oscillation starts 
quickly by the carrier wave in the RF oscillator circuit 2. If it lets RF oscillation signal 
generated in the RF oscillator circuit 2 pass to a low pass filter 7, as shown in drawing 2 
(c), a detection output will serve as level "1." 

[0018] Thus, in this transmitter-receiver 1, a detection output is obtained from an antenna 
8 by letting start change of RF oscillation by the existence of the carrier wave (input 
signal) inputted into the RF oscillator circuit 2 pass to a low pass filter 7, and it outputs as 
received data which restored to this. 

[0019] Next, the send action of a transmitter-receiver 1 is explained. At the time of a send 
action, the quenching oscillation control circuit 5 is stopping the quenching oscillator 
circuit 3. a modulation circuit 6 is boiled according to "1" of the inputted transmit data 
(digital signal), and "0", and turns on and turns off the RF oscillator circuit 2, and the 
ASK modulated wave form of the carrier wave generated in the RF oscillator circuit 2 is 
acquired. The sending signal of this modulated wave form is emitted to space by the 
antenna 8. 

[0020] An example of the concrete configuration of the bidirectional transmitter-receiver 
1 of such an ASK modulation technique is shown in drawing 3 . The resonance circuit 
LC where the RF oscillator circuit 2 consists of the inductor L20 and capacitor C20 
which were connected to the collector of a transistor TR20 and a transistor TR20 The 
capacitor C21 connected between the collector emitters of a transistor TR20, It is based 
on the deformation Colpitts oscillator circuit which consisted of capacitors C22 
connected between the emitter bases of a transistor TR20. The electrical potential 
difference which pressured partially the upside electrical potential difference of a 
resonance circuit LC by the partial pressure resistance R20 and R21 is impressed to the 
base of a transistor TR20. A capacitor C23 is connected between the signal input side of a 
resonance circuit LC, and a gland, the capacitor C24 is connected between the base of a 
transistor TR20, and a gland, and the collector of a transistor TR20 is connected to the 
antenna 8. The quenching oscillator circuit 3 consists of loosening-and-tightening 
oscillator circuits which consist of the resistance R30 and the capacitor C30 which 
connected by making it juxtaposition between the transistor TR20 of the RF oscillator 



circuit 2 and common use, the emitter of a transistor TR20, and the gland. The quenching 
oscillation control circuit 5 consists of a digital transistor circuit which consists of the 
resistance R50 and base resistance R5 1 which were connected between a transistor TR50 
and its emitter base, and resistance R52 of the high resistance prepared in the output 
section. The control signal of the quenching oscillation control circuit 5 is inputted into 
the input terminal J5 located in the end of base resistance R51, and the outgoing end is 
connected to the resonance circuit LC of the RF oscillator circuit 2. Moreover, the 
modulation circuit 6 consists of a digital transistor circuit which consists of the resistance 
R60 and base resistance R61 which were connected between a transistor TR60 and its 
emitter base, and resistance R62 of the low resistance prepared in the output section. 
Transmit data is inputted into the input terminal J6 located in the end of base resistance 
R61, and the outgoing end is connected to the resonance circuit LC of the RF oscillator 
circuit 2. Therefore, although it has the circuitry with same quenching oscillation control 
circuit 5 and modulation circuit 6, the low resistance R62 is used for the output section in 
the modulation circuit 6 to using the high resistance R52 for the output section in the 
quenching oscillation control circuit 5. A low pass filter 7 makes L form connection of 
resistance R70 and the capacitor C70, and is constituted, the input section of a low pass 
filter 7 is connected to the resonance circuit LC of the RF oscillator circuit 2, and the 
received data to which it restored are taken out from an output terminal J7. 
[0021] When the circuit actuation at the time of reception actuation of this transmitter- 
receiver 1 is explained, it is as stating below. At the time of reception actuation, an input 
terminal J5 is set as a low level, a transistor TR50 is turned on, and the quenching 
oscillation control circuit 5 supplies a power source VDD to the RF oscillator circuit 2 
and the quenching oscillator circuit 3. An input terminal J6 is set up high-level, a 
transistor TR60 becomes off, and a modulation circuit 6 suspends modulation actuation. 
A detection output (received data) is obtained by letting the oscillation wave of the RF 
oscillator circuit 2 which changed with the input signals which superregenerative 
detection was performed by the RF oscillator circuit 2 and the quenching oscillator circuit 
3, and received with the antenna 8 by them by this pass to a low pass filter 7. 
[0022] Moreover, at the time of a send action, the terminal J5 of the quenching oscillation 
control circuit 5 is set as reverse high-level, and a transistor TR50 is turned OFF. On the 
other hand, although a modulation circuit 6 supplies a power source VDD to the RF 
oscillator circuit 2 and the quenching oscillator circuit 3 by inputting transmit data 
(negative logic) from a terminal J6, since resistance R62 is low resistance, the amount of 
feedback to a transistor TR20 decreases substantially except the resonance frequency 
decided with an inductor L20 and a capacitor C20. A quenching oscillation stops as the 
result, off control is carried out and ON and the sending signal by which the ASK 
modulation was carried out are sent out only for the RF oscillator circuit 2 by the sending 
signal from an antenna 8. 

[0023] According to the transmitter-receiver 1 of such a configuration, since the RF 
oscillator circuit 2 can be shared in a transceiver function, the circuit of a transmitter- 
receiver 1 can be miniaturized. Moreover, since the transceiver circuit is shared and the 
RF oscillator circuit 2 is always in operating state, the setup time after a transceiver 
change can be shortened and a response also improves. Furthermore, since the dark 
current at the time of standby actuation becomes unnecessary and the rush current at the 
time of a transceiver change can also be reduced by sharing of a transceiver circuit, 



power-saving of a transmitter-receiver 1 can be attained, moreover, it has come out to 
also perform the change of a transceiver circuit, without using components with a special 
high frequency switch etc. 

[0024] (2nd operation gestalt) Drawing 4 is the circuit diagram showing concretely the 
transmitter-receiver 1 1 by another operation gestalt of this invention, and uses the 
separate excitation type super-regenerative reception circuit 4 which controls the RF 
oscillator circuit 2 by external quenching oscillation. Since it is the same as the block 
diagram of drawing 1 if the transmitter-receiver 1 1 of this operation gestalt also expresses 
with a block diagram, it explains according to the concrete circuit diagram of drawing 4 . 
[0025] The resonance circuit LC where the RF oscillator circuit 2 consists of the inductor 
L20 and capacitor C20 which were connected to the collector of a transistor TR20 and a 
transistor TR20 The capacitor C21 connected between the collector emitters of a 
transistor TR20, It is based on the deformation Colpitts oscillator circuit which consisted 
of capacitors C22 connected between the emitter bases of a transistor TR20. Emitter 
resistance R22 is connected with the emitter of a transistor TR20 between glands. The 
electrical potential difference which pressured partially the upside electrical potential 
difference of a resonance circuit LC by the partial pressure resistance R20 and R21 is 
impressed to the base of a transistor TR20. A capacitor C23 is connected between the 
signal input side of a resonance circuit LC, and a gland, the capacitor C24 is connected 
between the base of a transistor TR20, and a gland, and the collector of a transistor TR20 
is connected to the antenna 8. 

[0026] The quenching oscillator circuit 3 controls the RF oscillator circuit 2 from the 
exterior, with this operation gestalt, it realizes using the integrated circuit IC 12 for an 
oscillation, and that output is connected to the input section (resonance circuit LC) of the 
RF oscillator circuit 2. Moreover, the quenching oscillation control circuit 5 consists of 
digital transistor circuits which consist of the resistance R50 and base resistance R51 
which were connected between a transistor TR50 and its emitter base. The control signal 
of the quenching oscillation control circuit 5 is inputted into the input terminal J5 located 
in the end of base resistance R51, and the outgoing end (collector of a transistor TR50) is 
directly connected to it in the quenching oscillator circuit 3. Moreover, the modulation 
circuit 6 consists of a digital transistor circuit which consists of the resistance R60 and 
base resistance R61 which were connected between a transistor TR60 and its emitter 
base, and resistance R63 of the output section. Transmit data is inputted into the input 
terminal J6 of the end of base resistance R61, and the outgoing end is connected to the 
resonance circuit LC of the RF oscillator circuit 2. A low pass filter 7 makes L form 
connection of resistance R70 and the capacitor C70, and is constituted, the input section 
of a low pass filter 7 is connected to the resonance circuit LC of the RF oscillator circuit 
2, and the received data to which it restored are taken out from an output terminal J7. 
[0027] First, reception actuation of this transmitter-receiver 1 1 is explained. The 
quenching oscillation control circuit 5 is set as a low level in an input terminal J5 at the 
time of reception actuation, a transistor TR50 is turned on, and it supplies a power source 
VDD to the quenching oscillator circuit 3, and performs quenching control of the RF 
oscillator circuit 2. An input terminal J6 is set up high-level, a transistor TR60 becomes 
off, and a modulation circuit 6 suspends modulation actuation. Thereby, 
superregenerative detection is performed by the RF oscillator circuit 2 and the quenching 
oscillator circuit 3, and the received data detected by letting the oscillation wave of the 



RF oscillator circuit 2 which changed with the input signals which received with the 
antenna 8 pass to a low pass filter 7 are obtained. 

[0028] Moreover, at the time of a send action, the input terminal J5 of the quenching 
oscillation control circuit 5 is set as reverse high-level, a transistor TR50 is turned OFF, 
and a halt of the quenching oscillator circuit 3 of operation is carried out. On the other 
hand, the RF oscillator circuit 2 is sent out, by inputting transmit data (negative logic) 
from an input terminal J6, off control is carried out and, as for a modulation circuit 6, ON 
and the sending signal by which the ASK modulation was carried out are sent out by the 
sending signal from an antenna 8. 

[0029] Therefore, the same operation effectiveness as the 1st operation gestalt which 
used the self-excitation type super-regenerative reception circuit can be done so in this 
way also with the operation gestalt using a separate excitation type super-regenerative 
reception circuit. 

[0030] (3rd operation gestalt) Drawing 5 is the concrete circuit diagram showing the 
bidirectional wireless transmitter-receiver 21 by still more nearly another operation 
gestalt of this invention. In this transmitter-receiver 21, at the time of reception actuation, 
RF oscillation control circuit 22 carries out superregenerative detection of the RF 
oscillator circuit 2 in operating as a quenching oscillator circuit 3 by the quenching 
oscillator circuit 3 and the modulation circuit 6 being constituted by ON and RF 
oscillation control circuit 22 which carries out off control, and RF oscillation control 
circuit 22 operates as a modulation circuit 6 at the time of a send action. This operation 
gestalt is explained according to the concrete circuit diagram of drawing 5 . Although RF 
oscillation control circuit 22 is constituted from drawing 5 by the microprocessor (CPU), 
it does not interfere, even if constituted by IC and the discrete line component. 
[003 1] The resonance circuit LC where the RF oscillator circuit 2 consists of the inductor 
L20 and capacitor C20 which were connected to the collector of a transistor TR20 and a 
transistor TR20 The capacitor C21 connected between the collector emitters of a 
transistor TR20, It is based on the deformation Colpitts oscillator circuit which consisted 
of capacitors C22 connected between the emitter bases of a transistor TR20. Emitter 
resistance R22 is connected with the emitter of a transistor TR20 between glands. The 
electrical potential difference which pressured partially the upside electrical potential 
difference of a resonance circuit LC by the partial pressure resistance R20 and R21 is 
impressed to the base of a transistor TR20. A capacitor C23 is connected between the 
signal input side of a resonance circuit LC, and a gland, the capacitor C24 is connected 
between the base of a transistor TR20, and a gland, and the collector of a transistor TR20 
is connected to the antenna 8. Moreover, the quenching oscillator circuit 3 and the 
modulation circuit 6 consist of RF oscillation control circuits 22 which consist of one 
CPU. A low pass filter 7 makes L form connection of resistance R70 and the capacitor 
C70, and is constituted, the input section of a low pass filter 7 is connected to the 
resonance circuit LC of the RF oscillator circuit 2, and the received data to which it 
restored are taken out from an output terminal J7. 

[0032] First, the circuit actuation at the time of reception actuation is explained. RF 
oscillation control circuit 22 operates as a quenching oscillator circuit 3 at the time of 
reception actuation, outputs a quenching oscillation wave to the RF oscillator circuit 2 to 
it, and carries out quenching control of the RF oscillator circuit 2 at it. Superregenerative 
detection of the input signal which was caught with the antenna 8 by this and inputted 



into the RF oscillator circuit 2 is performed, and received data (detection output) are 
obtained by letting the oscillation wave which changed with input signals pass to a low 
pass filter 7. 

[0033] Moreover, at the time of a send action, RF oscillation control circuit 22 operates 
as a modulation circuit 6. At the time of a send action, RF oscillation control circuit 22 
outputs transmit data to the RF oscillator circuit 2, and carries out the ASK modulation of 
the sending signal for the RF oscillator circuit 2 ON and by carrying out off control, and 
the sending signal by which the ASK modulation was carried out is sent out from an 
antenna 8. 

[0034] (4th operation gestalt) Drawing 6 is the concrete circuit diagram of the 
transmitter-receiver 3 1 by still more nearly another operation gestalt of this invention, 
and shows the bidirectional transmitter-receiver of the FSK (frequency shift transmission) 
method using the self-excitation type super-regenerative reception circuit 4. In this 
transmitter-receiver 31, since the configuration of the RF oscillator circuit 2, the 
quenching oscillator circuit 3, the quenching oscillation control circuit 5, and a low pass 
filter 7 is the same as that of what was shown in drawing 3 , it omits explanation. It is 
constituted by D/A converter (digital to analog converter) 32, and a modulation circuit 6 
carries out potential control of the RF oscillator circuit 2 by outputting the voltage signal 
of VI and V2 (VKV2) to the RF oscillator circuit 2 according to "0" and "1" code of 
transmit data at the time of a send action, and by changing parasitic capacitance, a 
modulation circuit 6 changes an oscillation frequency to Fl and F2, and performs the 
FSK modulation. If two kinds of potentials VI and V2 join the RF oscillator circuit s, 
when the oscillating condition by the Vcb-Cob property of a transistor TR20 changes, a 
frequency will change and the FSK modulation of the sending signal will be carried out. 
In this way, the sending signal by which the FSK modulation was carried out is sent out 
from an antenna 8. 

[0035] Moreover, since the super-regenerative reception circuit 4 is a detector circuit in 
which the FSK reception is possible from the first, it can also receive and detect this 
transmitter-receiver 31 for the FSK modulating signal. That is, since electrical-potential- 
difference change deltaV=V2-Vl will appear in a reception output as shown in drawing 8 
R> 8 if it has the frequency 1 receiving property as shown in drawing 7 and received 
frequency changes, the super-regenerative reception circuit 4 can receive and detect the 
FSK signal. 

[0036] DjAvAng.9 is the concrete circuit diagram showing the bidirectional wireless 
transmitter-receiver 41 of the FSK modulation technique which used the separate 
excitation type super-regenerative reception circuit. It has the same configuration as the 
transmitter-receiver 1 1 which used the separate excitation type playback receiving circuit 
of drawing 4 R> 4 except modulation circuit 6, and this transmitter-receiver 41 
constitutes a modulation circuit 6 with D/A converter 32 as well as the modulation circuit 
6 of the transmitter-receiver 3 1 shown in drawing 6 , according to the same operation, it 
carries out the FSK modulation of the sending signal, and carries out FSK detection of 
the input signal. 

[0037] (Application of a transmitter-receiver) Although the transmitter-receiver of this 
invention has various applicable fields, it explains some of them below. Drawing 10 - 
drawing 12 show the wireless door-lock equipment of the car 5 1 which used the 
transmitter-receiver of this invention. As shown in drawing 10 , this transmits a wireless 



sending signal to the controller (henceforth a slave station) 53 carried in the car 51 from 
the controller 52 by the side of actuation (henceforth a master station), and as it makes 
the door of a car 5 1 lock or unlock, it is giving the response acknowledgement function 
between the master station 52 and the slave station 53 with the control signal outputted 
from a slave station 53. 

[0038] The master station 52 is equipped with the transmitter-receiver 59 concerning the 
annunciators 56, such as a lamp the locking switch 54, the release switch 55, and for a 
response check, and a buzzer, arithmetic and program control 57, storage 58, and this 
invention as shown in drawing 1 1 . If a deer is carried out and the locking switch 54 or 
the release switch 55 is operated by the operator, the locking instruction or release 
instruction by the switches 54 and 55 will be transmitted to arithmetic and program 
control 57. The arithmetic and program control 57 which received the instruction calls the 
command code according to the content of the instruction, and the ID code which 
performs discernment of a master station 52 from storage 58, and generates the sending 
signal incorporating these two codes. The transmitter-receiver 59 when the locking 
switch 54 or the release switch 55 is operated is controlled to work as a sending circuit 
with arithmetic and program control 57. And this sending signal is modulated to a RF 
signal with a transmitter-receiver 59, and it emanates to space from an antenna 8. 
[0039] The slave station 53 carried in the car 51 is equipped with locking or the actuator 
63 for carrying out release for the transmitter-receiver 60 concerning this invention, 
arithmetic and program control 61, a store 62, and door-lock equipment, as shown in 
drawing 12 . The transmitter-receiver 60 is controlled in the usual standby condition to 
work as a receiving circuit with arithmetic and program control 61. The sending signal 
sent to the slave station 53 from the master station 52 is caught by space propagation with 
the antenna 8 of a slave station 53, and command code and an ID code are detected with a 
transmitter-receiver 60. The comparison test of the detected code is carried out to the 
code in storage 62 with arithmetic and program control 61 . When an ID code is in 
agreement here, arithmetic and program control 61 outputs the control signal according to 
the content of command code to an actuator 63, it responds to command code and the 
door of a car 5 1 is made it to lock or unlock. 

[0040] Subsequently, if a door checks locking or that release has been carried out as a 
command, the arithmetic and program control 61 of a slave station 53 outputs the 
acknowledge signal which controlled to commit a transmitter-receiver 60 as a sending 
circuit, and contained the cryptographic key (it may be the same as an ID code, and you 
may differ), will transmit the acknowledge signal modulated with the transmitter-receiver 
60 from an antenna 8, and will answer. 

[0041] It is controlled so that a transmitter-receiver 59 works as a receiving circuit with 
arithmetic and program control 57 immediately after operating the locking switch 54 or 
the release switch 55, and on the other hand sending out a sending signal from an antenna 
8 in a master station 52. Therefore, if an acknowledge signal is sent from a slave station 
53, a reply signal will be caught with the antenna 8 of a master station 52, and will be 
detected by the transmitter-receiver 59. If the arithmetic and program control 57 of a 
master station 52 carries out comparison collating of the detected acknowledge signal 
with the cryptographic key information in storage 58 and its code corresponds, the 
information told by the acknowledge signal will be transmitted to an operator with the 
annunciators 56, such as a lamp and a buzzer. 



[0042] Thus, improvement in a high-speed response and crime prevention nature can be 
aimed at by using the transmitter-receivers 59 and 60 of this invention for wireless door- 
lock equipment, and including cryptographic key information in a reply signal further. 
[0043] (The 2nd application) It is another application of the transmitter-receiver of this 
invention which is shown in drawing 13 - drawing 15 , and it is wireless engine starter 
equipment of a car 71. This gives the response acknowledgement function which returns 
a reply signal including the information which shows the condition of an engine or a 
change gear to a master station 72 from the slave station 73 in which it was carried by the 
car 71 in the wireless engine starter equipment which carries out remote control of start 
up and a halt of the engine of a car 71 by the wireless sending signal from the master 
station 72 which is an actuation side, as shown in drawing 13 . 

[0044] The master station 72 is equipped with the transmitter-receiver 79 concerning the 
annunciators 76, such as a lamp the engine start switch 74, the engine-stop switch 75, and 
for a response check, and a buzzer, arithmetic and program control 77, storage 78, and 
this invention as shown in drawing 14 . If a deer is carried out and the engine start switch 
• 74 or the engine-stop switch 75 is operated by the operator, the engine start instruction or 

engine-stop instruction by the switches 74 and 75 will be transmitted to arithmetic and 
program control 77. The arithmetic and program control 77 which received the 
instruction calls the command code according to the content of the instruction, and the ED 
code which performs discernment of a master station 72 from storage 78, and generates 
the sending signal incorporating these two codes. In the master station 72 which had the 
engine start switch 74 or the engine-stop switch 75 operated, the transmitter-receiver 79 
is controlled by arithmetic and program control 77 to work as a sending circuit. And this 
sending signal is modulated to a RF signal with a transmitter-receiver 79, and it emanates 
to space from an antenna 8. In the master station 72 which the engine start switch 74 or 
the engine-stop switch 75 was operated, and sent out the sending signal from the antenna 
8, it changes so that a transmitter-receiver 79 may work as a receiving circuit with 
arithmetic and program control 77. 

[0045] On the other hand, the slave station 73 carried in the car 71 is equipped with the 
transmitter-receiver 80 concerning this invention, arithmetic and program control 81, the 
store 82, a starter 84 and a fuel supply system 85, and the engine control system 83 that 
controls ignition 86 grade as shown in drawing 15 . In the usual standby condition, it is 
controlled by the slave station 73 so that a transmitter-receiver 80 works as a receiving 
circuit with arithmetic and program control 8 1 . The sending signal sent to the slave 
station 73 from the master station 72 is caught by space propagation with the antenna 8 of 
a slave station 73, and the recovery of command code and an ED code is performed with a 
transmitter-receiver 80. The comparison test of the code to which it restored is carried out 
to the code in storage 82 with arithmetic and program control 81. When an ED code is in 
agreement here, arithmetic and program control 8 1 outputs the control signal according to 
the content of command code to an engine control system 83, and makes a starter 84, a 
fuel supply system 85, and ignition 86 grade control according to command code. 
[0046] Subsequently, arithmetic and program control 81 detects that engine start up or an 
engine shutdown was successful or that one of actuation went wrong by failure of an 
engine and a change gear. Subsequently, change arithmetic and program control 81 so 
that a transmitter-receiver 80 may be committed as a sending circuit, and it makes a reply 
signal including the information which shows a success or failure in control action output 



from a transmitter-receiver 80, and answers by sending out a reply signal through an 
antenna 8. 

[0047] If this reply signal is received by the master station 72, it will know that the 
arithmetic and program control 79 of a master station 72 cannot put an engine into 
operation based on the information included in the reply signal because of failure of 
having succeeded in engine start up or an engine shutdown or an engine, or a change gear 
etc., and a flash condition of a lamp, a difference in the tone of the sound of a buzzer, etc. 
in an annunciator 76 will report this. 

[0048] Thus, when it fails by adopting the transmitter-receivers 79 and 80 of this 
invention as wireless engine starter equipment, and including failure information etc. in a 
reply signal further, what is depended on failure of transmission and reception, and the 
thing to depend on engine failure can be reported to an operator. Moreover, if the 
transmitter-receivers 79 and 80 of this invention are used for wireless engine starter 
equipment, since a master station 72 can be miniaturized, the portability of a master 
station 72 improves. Moreover, if the transmitter-receivers 79 and 80 of this invention are 
used, since power consumption can be made small, the cell of a master station 72 can be 
made to be able to withstand long use, changing-battery frequency can be reduced, and 
consumption of a mounted dc-battery can be reduced even in a slave station 73. 
Furthermore, since the condition of a car 71 can be checked in the master station 72 
(annunciator 76) at hand, the soundness and the safety of actuation increase and the 
insecurity of the operator whether the engine has started actually can be swept away. 
[0049] (The 3rd application) Drawing 16 - drawing 18 are still more nearly another 
applications, and show wireless garage door opening close equipment. This gives a 
response acknowledgement function to the wireless garage door opening close equipment 
which opens and closes the door (shutter) 92 of a garage 91 by the wireless sending 
signal from the master station 93 which is an actuation side, as shown in drawing 16 . 
[0050] The master station 93 is equipped with the transmitter-receiver 100 concerning the 
annunciators 97, such as a lamp the door Kaisei switch 95, the door closing switch 96, 
and for a response check, and a buzzer, arithmetic and program control 98, storage 99, 
and this invention as shown in drawing 17 . If a deer is carried out and the door Kaisei 
switch 95 or the door closing switch 96 is operated by the operator, the door Kaisei 
instruction or door closing instruction by the switches 95 and 96 will be transmitted to 
arithmetic and program control 98. The arithmetic and program control 98 which 
received the instruction calls the command code according to the content of the 
instruction, and the ID code which performs discernment of a master station 93 from 
storage 99, and generates the sending signal incorporating these two codes. If the door 
Kaisei switch 95 or the door closing switch 96 is operated, arithmetic and program 
control 98 will be controlled to commit a transmitter-receiver 100 as a sending circuit. 
And this sending signal is modulated to a RF signal with a transmitter-receiver 100, and it 
emanates to space from an antenna 8. In the master station 93 which the door Kaisei 
switch 95 or the door closing switch 96 was operated, and sent out the sending signal 
from the antenna 8, it changes so that a transmitter-receiver 100 may work as a receiving 
circuit with arithmetic and program control 98. 

[0051] On the other hand, the slave station 94 installed in the garage 91 is equipped with 
Kaisei or the motor 104 for making it close for the transmitter-receiver 101 concerning 
this invention, arithmetic and program control 102, the store 103, and the garage door 92, 



as shown in drawing 18 . Moreover, the transmitter-receiver 101 is controlled by the 
slave station 94 in a standby condition to work as a receiving circuit with arithmetic and 
program control 102. The sending signal sent to the slave station 94 from the master 
station 93 is caught by space propagation with the antenna 8 of a slave station 94, and 
detection of command code and an ID code is performed with a transmitter-receiver 101. 
The comparison test of the detected code is carried out to the code in storage 103 with 
arithmetic and program control 102. If an ID code is in agreement here, arithmetic and 
program control 102 will output the control signal according to the content of command 
code to a motor 104, and will open or close the garage door 92 according to command 
code. 

[0052] Subsequently, if a door checks locking or that release has been carried out as a 
command, will change arithmetic and program control 102 so that a transmitter-receiver 
101 may be committed as a sending circuit, and it will make a reply signal including the 
information showing the condition of the garage door 92, or cryptographic key 
information output from a transmitter-receiver 101, and will transmit a reply signal to a 
master station 93 through an antenna 8. 

[0053] An annunciator 97 reports a master station 93 collating cryptographic key 
information, if a reply signal is received immediately after sending a sending signal, and 
the garage door 92 opening it based on the information about the condition of the garage 
door 92 contained in a reply signal when cryptographic key information is in agreement, 
or having closed it. 

[0054] Thus, the effectiveness of improvement in a high-speed response and crime 
prevention nature can be acquired by adopting the transmitter-receivers 100 and 101 of 
this invention as wireless garage door opening close equipment,' and including 
cryptographic key information in a reply signal further. Moreover, since a master station 
93 can be miniaturized by using the transmitter-receivers 100 and 101 of this invention, 
the portability of the master station 93 which is an actuation side improves. Moreover, 
since power consumption can be lessened by using the transmitter-receivers 100 and 101 
of this invention, cell consumption of a master station 93 is suppressed, changing-battery 
frequency is lessened, and consumption of a mounted dc-battery can be reduced in a 
slave station 94 side. Furthermore, since the switching condition of a garage 91 can be 
checked in the master station 93 at hand, grasp of the closing motion situation of the 
garage door 92 is attained also in the situation that closing motion of a direct check is 
impossible in night etc. 

[0055] (The 4th application) Drawing 19 - drawing 21 are still more nearly another 
applications, and show the telecontrol system for operating a device by remote control. 
This gives a response acknowledgement function to the telecontrol system for moving the 
devices 111, such as a car in the location left by the wireless sending signal from the 
master station 1 12 which is an actuation side, vertically and horizontally, as shown in 
drawing 19 . 

[0056] The master station 1 12 is equipped with the transmitter-receiver 121 concerning 
the annunciators 1 18, such as the actuation switch 1 14 of top migration, the actuation 
switch 115 of bottom migration, the actuation switch 1 16 of right translation, the 
actuation switch 1 17 of left translation, a lamp for a response check, and a buzzer, 
arithmetic and program control 119, storage 120, and this invention as shown in drawing 
17 . If a deer is carried out and one actuation switches 1 14-1 17 of vertical and horizontal 



are operated by the operator, the control instruction by the actuation switches 114-117 
will be told to arithmetic and program control 1 19. The arithmetic and program control 
119 which received the instruction calls the command code according to the content of 
the instruction, and the ED code which performs discernment of a master station 112 from 
storage 120, and generates the sending signal incorporating these two codes. If one of the 
actuation switches 1 14-1 17 is operated, arithmetic and program control 1 19 will be 
controlled to commit a transmitter-receiver 121 as a sending circuit. And this sending 
signal is modulated to a RF signal with a transmitter-receiver 121, and it emanates to 
space from an antenna 8. In the master station 1 12 which one of the actuation switches 
1 14-1 17 was operated, and sent out the sending signal from the antenna 8, it changes so 
that a transmitter-receiver 121 may work as a receiving circuit with arithmetic and 
program control 1 19. 

[0057] On the other hand, the slave station 113 carried in the device 1 1 1 As shown in 
drawing 21 The motor control section 126 for reversing the motor control section 125 for 
rotating the transmitter-receiver 122 concerning this invention, arithmetic and program 
control 123, storage 124, and a motor normally, and moving a device 1 1 1 upwards, and a 
motor, and moving a device 1 1 1 below, and a handle It has the handle control section 128 
for carrying out the RLC of the handle control section 127 for carrying out a RRC and 
moving a device 1 1 1 to the right, and the handle, and moving a device 1 1 1 to the left. 
Moreover, the transmitter-receiver 122 is controlled by the slave station 1 13 in a standby 
condition to work as a receiving circuit with arithmetic and program control 123. The 
sending signal sent to the slave station 1 13 from the master station 1 12 is caught by space 
propagation with the antenna 8 of a slave station 113, and detection of command code 
and an ID code is performed with a transmitter-receiver 122. The comparison test of the 
detected code is carried out to the code in storage 124 with arithmetic and program 
control 123. If an ED code is in agreement here, arithmetic and program control 213 will 
output the control signal according to the content of command code to the motor control 
sections 125 and 126 or the handle control sections 127 and 128, and will move a device 

1 1 1 vertically and horizontally according to command code. 

[0058] Subsequently, if it checks that the device 1 1 1 has moved as a command, will 
change the arithmetic and program control 123 of a slave station 1 13 so that a 
transmitter-receiver 122 may be committed as a sending circuit, and it will make a reply 
signal including the information showing the migration condition of a device 1 1 1 output 
from a transmitter-receiver 122, and will transmit a reply signal to a master station 1 12 
through an antenna 8. 

[0059] A master station 1 12 will report a decode child and the migration condition of a 
device for the information about the migration condition of the device 1 1 1 contained in a 
reply signal with an annunciator 97, if a reply signal is received immediately after 
sending out a sending signal. 

[0060] Thus, responsibility can be raised by adopting the transmitter-receiver of this 
invention as a telecontrol system, and including cryptographic key information in a reply 
signal further. Furthermore, since a master station 1 12 can be miniaturized by using the 
transmitter-receivers 121 and 122 of this invention, the portability of the master station 

1 12 which is an actuation side can be raised. Moreover, since power consumption can be 
lessened by using the transmitter-receivers 121 and 122 of this invention, cell 
consumption of a master station 1 12 is suppressed and changing-battery frequency can be 



lessened. Furthermore, since the actuation condition of a device 11 1 can be checked in 
the master station 1 12 at hand, it can be operated grasping an actuation condition also in 
the situation that the device 1 1 1 used as the object for actuation cannot be seen directly, 
and the soundness and dependability of actuation can be raised. 



